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This invention relates to cryptographs ana has as its object the pro- 
vision of means foi automatically, continuously , and aperiodically changing 
the cipher equivalents i opresentin^, the plain-text characters of a message to 
bo communicated 

The -invention is explained in connection with the accompanying drawings 
Figures 1 ana 2 which are merely diagrammatic In these figures, which repre- 
sent alternative arrangements of but a part of the complete system, I treat tho 

V 

invention as applied to a system for enciphering a sot of but ton elements, as 
for example, the ten digits, but my invention is not limited to thi3 number of 
elements and can be applied to the encipl ermont of as laigw a set ol eloments 
as is comprised in the transmission of any kind of intelligence convoyed by 
written symbols 

In figure 1, there Is shown a keyboard, 1, comprising t<_n contact-closing 
keys arranged as in the keyboard ox a modern ten-key adding machine; 2 is a 
recording or indicating device which may t*ke the form of a set of magnets of a 
printing mechanism ox a baius. of glow lamps to indicate by illumination of supor- 
imposed symbols tho equivalents resulting from encipherment; 3 is a tape trans- 
mitter of the usual type employed in automatic telegraphy based upon the Baudot 
code, waich transmitter, under guidance of a perforated tape, controls the 
permutatlve operation of tho set oi magnets 4, 5, 6, 7, and 8; the assemblies 



laboled 9, 10, 11, 12, 13 are connection-changing devices, to be explained in 



<*8 
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detail balo f, fox orov^dinc a multiplicity oi paths for the passage oi an 
electric current fro a the keyboard 1 to tne indicating device 2 



Taking up one of the assemblies referred to abovj A for example, assembly 9, 
this is composed of two fix^d bars 16 and 17, a slidable bsr 1«, and a removable 
connector plate 21 The bar, 14, slides between the two fixed bar3, 16 and 17, 
the former of which carries ten contact surfaces, the latter, twentj contact sur- 
faces arranged in ten pairs Slictabl- bar 14 carries t u contact-making eloments 
or springs insulated from one another ana suitable for establishing connections 
betwoen the contacts on bars 16 and \7 One of these springs is label a. 15 Wien 
bar 14 is in Its normal or inoperative position nola so bv fcetr>>ctila soring, 13, 
the contact springs on bir 14 establish connections between the contaota on fixed 
bar 16 and the left-hand members of tne paired contacts on fixed bar 17, when 
bar 14 is drawn to tre right, urder the action of magnet 3, then the contact 
springs on bar L eBt&bllsh connections betreen the contacts on fi ed bar 16 and 
the right-1 ana nembors of the paired contacts on fi ed bar 17 ’’’huo, one of two 

alternative sets of ton connections bet? sen the contacts on bar lo ana those on 
bar 17, depending upon the action of magnet 3 can be established For example, 
when bar 14 is in its normal or retiactea position, under thj action of ooil d 
spring IB, a current entering assembly 9 at contact 17 would continu- along 
contact spring 15 and emerge at contact 20 on fixed bar 17, but wflen bar 14 is 
drawn to tre right under the action of magnet 3, then the current would emerge 
at contact 26 on fixed bar 17 




2 




( 



■The comi'-otor plate 21 consists of one set o' twenty insulated ball-boaring 
contacts on one face ana another set of ten aiailar contaota on tne other face 
Tne twenty contacts ox tne one face ere connected by insul tea conuuctors to 
the ten contacts of th other race, each of the ton latter being connected to two 
of the former contacts, In ft random arrangement which can h, varied at will This 
place merely serves to establish variable connections bat eon tne successive sets 
of fi^ed and slidable bars The pl*tes 22, 2% 24 , *r»d 25 are similar in 
structure to plate 21, but the connection established by their internal con- 
ductors ore different Tne plates are interchangeable 

The magnets 4 to d are, as noted abov 0 , under control of tne taps trans- 
mitter 3, througn which is passed a perforated tape bearing holes corree bonding 
to cnaracter3 in tne Baudot code ©very time a key o tha keyboard 1 is aaprossed, 
upon its release or back stroke a contact 30, operated by a universal bar no* shown 
in the figur , is closed Tnia contact controls the tape stapling magnet 36, 
power for which is supplied by source 37 Thus, wit eac depression of tb*» key 
the tape is stepped forward to the nett position bringing a new ciphering 
character into actionj tuese characters form an entirely arbitrary, unintelligible 
sequence of ciphering el omenta for controlling ttao permutativu opal ation of the 



magnets 4 to 8, and thub of the slidable bars of the assemblies ? to 13 Since 



tie arrangement is such tha a current established by depressing a key of tne 
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reaching tne indicating. device 2, lb *111 be seen that the final cipher re- 



sultant of a character on tne keyboard depsndB upon the pe amtntivv arrangonent 
of the five slidable bare 14, 26, 27, 23, 29 and thus the cipher resultants 
*111 vary alt. the sequence of cipha^irq, cl aracters or thw perforatea tape 
Since this saquerct. o' ciphering characters is e random, unintelligible serlas 



of characters, tne cipher resultants arc entirely arbitrary and alio* 1 ' now 



periodicity in the relationship between plain-text char-»ctt- T * ena cioher equivalent 



A particulai eacipoerm«n+ operation will no* bo set forth in detail Let 
r us as sue 0 that a key of the keyboard has been depressed and r -leased so that on 

its backatroxc the universal bar closed the contact 30, wnicl oporatea magnet 36 , 
thus bringing into pley the next cioherirg character or the tape oppose th is. 

character i s represented in Baudot code ty - f Then the pins in the 

tape tr&nfliitttr- 3, psunin^ tnrougr the propez holes in the tape, cau^e cant ct 
32 to close A current from power source 39 flo-3 alone conductoz 4J, closed 

i 

contact 32, condzctor 41 , through magnet $, conductors 42 and 43, bacx to power 
source 39 Usenet 5 is energized and attracts its armature, to w>~ica bar is 
attached, thus di awing it to the right # «wO anical locking arr jagamant asso- 
ciated vitn the sliding bars serves to hold the burs in their i ight-hana positions 



after tne acocntaiy impulao throu^ k tne magnets <, to 3 has drsri the a to tne right 
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Depression of a key or key "board 1, for instance key w 9*, will close 




a circuit aa follow a i froa power eoarce 33 slant conductors 46, 47, closed 
contact at key *)*, conaucto*’ 48 to contxct 1? of the first connection-changer 
assembly 9 ill the bars of tne connection-changer assemblies except bar 23 
of assembly 12 are in their left-hana or unactuatea positions Hence, the 
current continues as folio si from contact 1? through contact spring 15, contact 
20, conductor 49, contact 50, contact spring 51, contact 52, conductor 53, con- 
tact 54, contact spring 55, contact 56, conductor 57, contact 53, contact spring 
59 Bar 23 being in ita right-hand position, tho current continues as follow si 
contact spring 59, cent ret oO, conductor 61, contact 62, contact spring 63, 



contact 64, conductor 65, contact 66, conductor 67, through indicator leap r 
magnet *7*, conductor 63, back to power source 35 Thus depression of key "9* 
yields cipher resultant “7" As Boon as this result has been noted down or 
recorded and the key "9" on tne keyboard is released, the first action of the 



releasing mechanism actuated ty thu back stroke of this key is to close a contact 



69 which operates aat.net 70, to release the locking bar 71, *hicv- in turn allows 
the sliding bar 23 to return to its left-hand position under tha action of its 



coiled spring 72 At the end of tha back stroke of *ey "9", cont ot 3 is 
dosed, whicn throu^r power source 37, conductors 73 and 74 allots the tape- 



stepping magnet 36 to function This causes the tape to move to t n next ciphering 
character, which brings the slidablu bars 14, 26, 27, 23, 29 into tneir next 



ciphering positior and com ilt-tos tne cycle o events 
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The connections between the contacts of the keyboard 1 and the first 
assembly, 9, are made by means of a plug ana jack arrangement which permits 
of varying the connections at will, in accordance with a change in key. A 
similar arrangement may, of course, be made for the connections between the 
row of contacts, 75, immediately beyond the final assembly, 13, and the re- 
cording and indicating device 2. 

For decipherment it is necessary to reveraa the positions of keyboard 
and indicating device relative to the assemblies 9 to 13, but since means of 

accomplishing this are well known in the art and do not fora a part of my 

* 

invention, these means are not shown here. 

An alternative scheme for effecting the variable paths between the key- 
board, 1, and the indicating device, 2, is shown in Figure 2. In this 
'figure, the structure shown is one of four other and similar assemblies to 
replace the assemblies 9 to 13 of Figure 1. Instead of a bar carrying contact 
springs, such as bar 14 of Figure 1, the assembly in Figure 2, consist a of a 
holder, 1, in which can be inserted a removable connector plate, 2, carrying two 
sets of spring contacts, 3 and 3*» The spring contacts are arranged in opposite 
sets, and are interconnected at random by means of the insulated conductors, 4, 
as shown. The connector-plate, 2, may consist of any number of contact springs 
arrangad in opposite pairs, and it is constructed in such a manner that it c®i 
be inserted in the holder in ttwproMlwgxgjunnac a number of possible positions 



depending upon the number of pairs of contact springs. For example, if the 
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connector-plate consists of fourteen contact springs in each aids, then it 
can be inserted on the carrying holder 1 in five different positions, each 
giving different paths for the passage of currants from the set of lower 
fixed contacts, 5# to the set of upper fixed contacts, 5'* In sucn a case 
the only limiting factor imposed upon the randomized interconnections between 
the sets of contact springs 3 and 3* is that the insulated conductors, 4, must 
be so arranged that in each of the five possible positions of the connector 
plate 2 there will always be a full complement of conductors for continuing a 
current from the fixed contacts 5 to the fixed contacts 5* • Such an arrangement 

f 

is depicted in figure 2, wherein it is noted that of the set of fourteen 
contact springs, 3, four of these springs have two conductors each, which lead 
to separate contact springs of the set 3** four of these springs have two con- 
ductors each, which lead to separate contact springs of the set 3. The particu- 
lar four contaat springs of set 3, whioh will have two conductors instead of 
one leading may from them are determined by the random initial connections es- 
tablished when the connector plats 2 is set into its successive positions, and 
it will be noted that the two terminals of the double conductors leading sway from 
spring contact 6, for example, end up at spring contacts 10 and 11, which are 
ten places removed from each other. The me is true of the members of the 
respective pairs of terminals leading away from spring contacts 7, 3 and 9i they 



lead to contacts separated by ten places from each other. 
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The holder, 1, in which the oonneotor plate 2 is inserted is attached 
to a bar, 14, which ia equivalent in function with bar 14 of Flgurdl} it is 
brought to tbs right, when the oagnet 12 associated with it is energised, so 
that each contact spring makes contact nit* th* next fixed contact to the 
right For example, spring contact, 1 , resting on fixed contact 15 as shown is 
Figure 2 woula, upon bar 14 being drawn to the right, rest on fixed contact 16 
The seas would be true of all the other spring contacts* Therefore, for each 
positl n of the connsctor-pl ate 2 on the colder, 1, there will bo two separate 
paths established for the passage of a current froa one of the fixed contacts 
of the set 5 to one of the fixed con* acta of the opposite set 5', depending 
upon whether bar 14 is dram to the right under the action of megnet 12 or 
roaalne in its left-hand position under the action of retractile spring 13 
The assaably shown in Figure 2 is, as stated above, sioiler in function 
to assembly ^ of Figure 1* 1 is aerely necessary to connect the set of fixed 
contests 5* to the set of contacts 5 belonging to the next assembly These 
connections a ay be direct, or in a random manner by oeaas of reaoveble oon- 
neotor plates with variable conductors, auca as those indicated in Figure 1, 
so that the connections between one assembly sod the next may be changed at will 
If removable connector plates are employed, additional secrecy is afforded, 
since by a change in arrangement of these plates the same keying tape will pro- 
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This invention relates to cryptographs and has aa its object the pro- 
vision of naans for automatically, continuously, and ^periodically changing 
the cipher equivalents representing plain-text characters of a message 

The invention is explained in connection with the accompanying drawing. 
Figure 1, which is merely diagrammatic* In this figure, X treat the invention 
aa applied to a system for enciphering a set of but ten elements, as for 
example, the ten digits, but ay invention is not limited to this cumber of 
diamante and can be applied to the encipherment of as large a set of elements 
as is ooaprised in the transmission of any kind of intelligence conveyed by 
written symbols 

In Figure 1, there la shown a keyboard, 1, comprising ten contact-closing 
keys arranged as in the keyboard of a modem ten-key adding machine* 2 ia a 
recording or indicating device which may take the form of a set of magnets of 
a printing mechanism or a bask of glow lamps to Indicate ly illumination of 
superimposed symbols the equivalents resulting from encipherment} 3 is a tape 
transmitter of the usual typo employed in automatic telegraphy based upon the 
Baudot code, which transmitter, under guidance of a perforated tape, controls 
the penautative operation of the set of magnet* 4, 5, 6, 7, and &/ the assem- 
blies labeled 9, 10, 11, 12, 13 are switching devices, to be explained in 
detail below, for varying the paths for tfcu passage of an electric currant 
from the keyboard 1 to the indicating device 2« 
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Tailing up one of the switching device* r*f erred to above, for 
•uaple, th one labeled 9, this is composed of two fixed bars 16 and 17, 

& slidabl bar I4, an electromagnet d, and a removable oonneotor 'bar 21 
The bar, 1 4, slides between tac two fixed bars, 16 and 17, the former of 
which carries ten contact surfaces insulated from one another, tho latter, 
twenty contact surfaces arranged in ten pairs all in sol at ad from one another 
Sliaable bar 14 carries ten contact-waking elements or springs insulated 
from ene another and suitable for establishing connections between the 
contacts on fixed bar 16 and those on the opposite fixed bar 17 One of these 
springs is labolea 1$ When bar 14 ia in its normal position, held so by 
retractile spring, id, the contact spring* on it establish connections 
between the contacts on fixed bar 16 and ihv left-hand cambers of the paired 
contacts on fixed bar 17, when bar I4 is drown to the right, under the action 
of magnet 3, than its contact springs establish connection* between the contacts 
on fixed bar 16 and the right-hand mambore of tne paired contacts on fixed 
bar 17 Thus, one of two alternative seta o* ten electrical paths between the 
contacts on bar 16 and those on bar 17, depending upon the action of magnet 
3 can be established For example, when bar 14 ia in its normal or retracted 
position, under the action of oolled spring Id, a current entering switching 
device 9 at contact Yf would continue along contact spring 15 and emerge at 
contact 20 on fixed bar 17) but when bar 14 is drawn to the right under the 
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ftcHo* o r a 3, then the current would ess ergs at oontaet 26 o- fixed 
bar 17 

The connector plate 21 consists of one set of t'ventgr insulatoc ball- 
bearing, spring contacts on the lower face which Is juxtaposed, against the 
contacts on fixed bar 17, aud n other sut of te. eiailsr contact* on the other 
face, which is juxtaposed against the lower fixed bar of the next switching 
device, 10 Ths treaty cont'vct of the one ** x connected by insulated 
conductors to the ttu contacts of th othej ftce of the conn ->ctor plate 21, each 
of ne tn la 4 er contact c bU.ng connected to two of the fora& contacts, In* a 
rind-<a arr/mc-mm* whlc c m be varied at will The pistes 22, 23, 24, and 25 
arc siailer structure to plate 21, bu + th" connections os+ablished by their 
Internal conductors are different | th plates are interchangeable 

magnet. 4 to are, as noted above, undor control of the tape traae- 
mi x+ er 3, through which is passes a perforated tape bearing holes corresponding 
to character s In the Baudot core Thi* tu^m cosprieee a cipher key to Control 
+ h~ nciphersen'*’ !>ciy tio^ a key of the keyboard 1 is depressed, upon its 
r la <*e o t ' b*cJ stroke, a contact >0, operated by & universal bar not dhovn 
in the figure, i*» closed Thij contact controls the tape-stepping magnet 36, 
po^cr lor whlca ie supplied by emree 37 Thus, with each depression of the 
key tt V»pe is stepped forward to the next position, bringing a new ciphering 
character into action; these characters fora an entirely arbitrary, unintelli- 



gible sequence of ciphering elenonts for controlling th perwutatlve operation 




of the magnets A to 8, and thus of the slidable bora of the switching 
devices 9 to 11 Since the switching devices ere in Series, the electrical 
arrangement le such that a currant established by depressing a key of the 
keyboard 1 east traverse the entire set of switching devices 9 to 13 before 
reaching the indicating device 2) consequently, it will be seen that the 
final cipher resultant of a character on the keyboard depends upon the per- 
-rotative operation of the set of five slidable bars 14, 26, 27, 23, 29* 

Ana since this permit ative operation is controlled by the transmitter 3, which 
in turn is controlled by the perforated tape, the cipher resultants will vary 
wit > the sequence of olprering characters on the perforated tape Since this 
sequence of ciphering characters is a random, unintelligible series of 
ob»r*Kjtere, the cipher resultants ere entirely arbitrary and Show no periodicity 
in the relation ehio between plain-text character ard cipher equivalent Tape 
transmitter 3 amploys only one of the usual two sets of contacts, only the 
front set in this caa^, so that contact is made and a circuit established through 
one of the magnets 4 to 3 when the proper pin passes through a corresponding 
hole in the tape 

A particular encipherment operation will now be set forth in detail 
La* u* assume that a key of the keyboard has bean depressed and released so 
that on its backstroke* the universal bar closed the oontact 30, which operated 
magnet 16, thus bringing into play the next ciphering character on the tape 
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Suppose this character is represented in Baudot cods by ~ f - - which 
in this oms osans that tbs tops has a hols in the second position, the other 
four positions being tsperf orated, Than the ascond pin In the tape transalttar 
3, passing through this hole in the tape, cause contact 32 to close, the other 
four contacts in tranasltter 3 regaining open A current frog poser source 
3? flows along conductor 40, closed contact 32, conductor 41, through magnet 5, 
conductors 42 and 43, baoc to power source 39 Magnet $ la energised and 
attracts its armature, to which slidable bsu 23 la attached, thus drawing it 
to the right, as shown in the figure* A locking bar 71, associated with 
sliding bar 23 serves to hold this bar in its right-hand position after the 
momentary impulse through aagnet 5 has drawn It to the right Slida b le bar 28 
will stay in this looked position until bar 71 is withdrawn, as explained 
subseouentlj 

Depression of a key on keyboard 1, for instance key *9", will dose 
a circuit as follows* from power source 33 along conductors 4 6, 47, closed 
contact at k ay conductor 43 to contact 19 of the first switching device 

9 All the bars of the switching devices 9 to 13, except bar 23 of 12 are in 
their left-hand or unactuated positions Hence, the current continues as 
follows* from contact 19 through oontact spring 15, contact 20, conductor 49 
of connector plate 21; contact 50, oontact spring 51, contact 52, and conductor 
53# of fritobing device IQj contact 54, oontact spring 33, «nt«et 34, and 



5 



REF ID : A70313 



conductor 57 of switching device 11} contact 58* contact spring 59 of bar 
23 of switching device 12* Bar 23 being in its right-hand position* the current 
continues as follow si contact spring 59* contact 60* and conductor 61* of 
switching device 12} contact 62* contact spring 63* contact 64* and conductor 
6$ of switching device 13} contact 66 of final fixed bar 75* conductor 67* 
through indicator Ian? or magnet ”7"* conductor 63* book to power source 38 
Thus depression of k ay "9" yields cipher resultant *7" As soon as this result 
has been noted down or recorded and the key "9" on the keyboard is released* 
the first action of the ralaaaing mechanism actuated by the back stroke of 
this key is to dose a contact 69 which operates magnet 70* to release the 
looking bar 71* which in torn allows the sliding bar 28 to return to its 
left-hand position under the action of its 00 tied spring 72 At the end of 
the back stroke of key "9 N * contact 30 is dosed* which through power source 
37* conductors 73 end 74 allows the tops-stepping magnet 36 to function* 

This causes the tape to move to the next ciphering character* which borings 
the slidable bars of switching devices 9 to 13 into their next ciphering po- 
sition and completes the cycle of events 

The connections between the contacts of the keyboard 1 end the first 
switching device 9* are made ty means if a plug and jack arrangement which 
permits of varying the connections at will* in accordance with a change in 

key as previously determined by the correspondents A similar arrangement mgy* 
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of course* be made for toe connections between the row of oontaeta on final 
fixed bar 75* immediately beyond the final switching device 13* and the re- 
cording end indicating device 2 

For decipherment it is neceesaxy to reverse the positions of keyboard 
and Indicating device relative to the set of switching devices 9 to 13* bat 
since means of accomplishing this are well known in the art and do not form 
a part of ay lnv ntLon* these means are not shown here 
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